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ABSTRACT 
The study assessed the effects of maintenance behavior of sachet water producing companies on 
firms‟ production capacity in Accra Metropolis. How companies deal with issues of maintenance of 
their production machines is critical to the sustainability of the production. Therefore maintenance 
behavior is an important factor in sachet water producing companies. The study specifically 
examined attitude towards maintenance, cost of maintenance and human skills in relation to how 
they influence production capacity. The study used structural equation model in assessing the 
relationship among the variables. Amos 22.0 software package was used to run the analysis 
involving 120 respondents simple randomly selected from sachet water producers in the city. The 
study findings revealed that negative attitude towards maintenance influences production capacity of 
these companies negatively. The study evidence revealed that human skills positively affect the 
production capacity of the sachet water producing companies. The study results presents opportunity 
for management of sachet water producing companies as well as other companies that are into 
production to consider policies which aim at enhancing positive maintenance culture. 
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INTRODUCTION 
Due to the increasing and unprecedented 
urbanization in Africa, many governments are unable 
to provide basic water and sanitation services to keep 
up with urban population growth, and informal 
settlements and slums have become a fixture in sub-
Saharan Africa‟s urban landscape. Ghana Water 
Company Limited (GWCL) is unable to provide 
water to all parts of Accra due to production and 
distribution limits, continued population growth 
without urban planning, and non-revenue water 
losses which weaken the utility further Stoler, Weeks 
and Fink[1] . This lack of infrastructure and rationing 
have created a shortage whereby entrepreneurial 
water vendors have stepped in to sell water in three 
general delivery modes:  by the tank, via trucked 
supplies; by the container, straight from the vendor‟s  
 
own tap water supplied by GWCL, or less commonly 
(in Accra) from a borehole, and packaged as sachets 
with varying degrees of filtration or disinfection 
(Stoler et al. 2012). Sachet water typically consists of 
500 mL polyethylene plastic bags of water heat-
sealed on either end. It is a relatively new and fast-
growing source of drinking water in Ghana and other 
West African nations (Stoler et al. 2012). This paper 
focuses on the third point thus packaged water in 
polyethylene plastic bags. The researcher focus is on 
the maintenance behavior of these companies and 
how that affects the production capacity in order for 
them to continue contributing to meeting the water 
demand in the city as well as sustain their production. 
Though, these sachet water producers play 
significant role in meeting sustainable development 
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on water, not much research has been conducted in 
this area. No studies have been carried out to the best 
of my review of literature in the field of sachet water 
producers touched on critical maintenance factors 
and their effect on production capacity. 
Maintenance is an important activity as well as 
behavior that is necessary for production. Companies, 
entrepreneurs and businesses engaged in production 
should therefore consider maintenance and its related 
activities crucial for the sustainability of the system 
of production, profit maximization, meeting 
customers demand and as well reducing production 
cost (Gálová, Rajnoha, and Ondra 2018, Gary, Amos, 
and Tehseen 2018, Hajej, Rezg, and Gharbi 2018) . 
In the view of Al-Turki et al. (2014) maintenance 
simply refers to all the activities that are associated 
with the sustenance of a certain level of consistency 
and availability of the system and its mechanism and 
capacity to achieve a standard quality level. It also 
involves activities that are related to the maintenance 
of spare parts and inventory risk management and 
human resources. BSI (2010), describes maintenance 
management as incorporating the operations of the 
management that dictate the maintenance objectives, 
strategies as well as responsibilities, and the 
execution of them through means of maintenance 
planning, control and enhancement of maintenance 
operations and economics. Maintenance can be in the 
form of preventive or corrective.  According to 
Thomas (2018), corrective maintenance is tactically 
done to replace or repair equipment failure or 
stoppage of critical performance decline or output. 
Maintenance in essence represent a greater portion of 
workforce and capital in most manufacturing firms. 
Nowadays, with the financial crisis attacking every 
industry, the importance of maintenance being 
effective and efficient is one of the top priorities for 
any firm (Al-Turki et al. 2014, Arslankaya and Atay 
2015) . This can be realized by adopting proper 
maintenance management. Lee and Osman (2018), 
stated that one-way of „„managing maintenance‟‟ is 
by maintenance optimization models.  Preventive 
maintenance activities are crafted to ensure the 
continual and acceptable operation of the production 
plant thus minimizing the rate of breakdown failures 
(Bonthuys, Blom, and van Dijk 2018, Parra et al. 
2018). To make sure regular production is achieved, 
production plant must be checked regularly to keep it 
free from dirt and moisture, good ventilation is 
important, Checking pumps and motors for leaks, 
unusual noise and vibrations, overheating or signs of 
wear(Lee and Osman 2018).  
 
LITERATURE REVIEW  
Maintenance is the amalgamation of all technical, 
organizational and managerial activities in the life 
cycle of a product with the intent to retain or restore 
it in a fully functional state (BSI 2010). Maintenance 
ensures that plant, equipment, facilities are all in 
good shape and functional. It seeks to organize, 
design, utilize and monitor work to ensure nominal 
functioning of the item during working period and to 
reduce stoppages because of the breakdowns. 
(Simoes and Farret (2011), Simões, Gomes, and 
Yasin (2016)) assess the nature of the performance 
measures that the maintenance function uses, 
especially in current business organizations. From an 
operational and strategic view, the increasing change 
and significance of these measures are addressed in 
the process (Simões, Gomes, and Yasin 2016). 
Technological changes  and its increasing 
complications in most organizations, with their role 
in operational production technologies has created 
challenges and difficulties in technological 
maintenance, hence becoming critical to the 
companies‟ ability to compete (Simões, Gomes, and 
Yasin 2016). Based on this background, an extensive 
organizational strategic function has been taken by 
the operations and maintenance management. 
Traditionally, maintenance management is a multi-
facet activity like management, measurement and 
resources. Operation management in this instance 
takes on an extensive organizational strategic role 
(Van der Duyn Schouten and Vanneste 1995). 
Usually, the various multi-dimension activities have 
proved of great significance to production companies. 
Nevertheless, the need to control the various multi-
dimension activities of maintenance in a more 
effective has gained a greater importance because of 
the dynamism in operational technologies as well as 
unstable maintenance role of the organization 
(Driessen et al. 2015). The aforementioned reason as 
well as the increase in the challenges of the 
production technologies, as well as costs related to 
maintenance has been seen to be on the increase 
(Fedele 2011).  In the production companies, 
maintenance related costs projected around 25% out 
of the overall operating cost (De Marco and 
Mangano 2011, De Marco, Ruffa, and Mangano 
2010, Thomas 2018). 
CONCEPTUAL FRAMEWORK 
Production capacity of sachet water producing 
companies can be influenced by certain variables 
within the company. How managers and owners of 
their companies address or treat these variables are 
important to the growth and development of their 
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companies. The study considers the following 
independent variables and how they relate to 
production capacity (dependent variable). Figure 1 
below is the conceptual framework. 
Figure 1: Conceptual framework  
 
Attitude towards maintenance 
Managers of organizations are particularly interested 
in the smooth functioning of their assets especially, 
in manufacturing firms, where machines and 
equipment are used in the workstations in the 
conversion of inputs to product outputs (Dimitrakos 
and Kyriakidis 2008).  
Maintenance is the management, control, execution 
and quality of those activities, which will ensure that 
optimum levels of availability and overall 
performance of plant are achieved, in order to meet 
business objectives (Cavalieri et al. 2008). Managers‟ 
attitude towards maintenance is paramount to the 
continuous production of the plant. Thus, positive 
attitude towards maintenance does not involve 
actions that are executed after breakdown of 
production plant. Managers are made aware of the 
important nature of maintenance implementation 
policies to keep the production plant in shape. 
Maintenance demands well planned time, long-term 
actions, which are often wide-ranging and strictly 
programmed over time. The inability to maintain the 
production plant in itself is enough to aggravate the 
decline of objects and plants, whose maintenance is 
not guaranteed by the performance of sporadic 
corrective action (Zaim et al. 2012).  
The researcher advances the point that when sachet 
water producing companies adhere to good 
maintenance culture, they stand the chance of 
increasing its production capacity whilst sustaining 
production (Arslankaya and Atay 2015). On the other 
hand, poor maintenance culture has the tendency to 
adversely affect production capacity since the 
company will not be able to effectively and 
efficiently utilize the production plants which can 
breakdown (Alsyouf 2007).  
Based on the above discussion, the researcher 
proposes this hypothesis: 
H1:  There is a direct and significant relationship 
between attitude towards maintenance and 
production capacity. 
Human skills and Maintenance 
The capabilities needed for managers of operations to 
accomplish the objectives of the firm are categorized 
into two: they are technical competence, which is the 
capability on the judgements about the activities that 
other people run, so, managers of operations, require 
basic knowledge of the technology employed by the 
system of operations and tasks that must be 
administered (Badawy 1995). The next is the power 
of conduct associated with the way that the 
operations manager is working with other people, as 
the systems of operations do not take account of their 
activities in an isolated manner, having an 
interdependent relationship of integrated actions 
(Yukl 2013). In the current business environment, 
human skills are one of the main pillars that support 
firms operations. According to Erden, Von Krogh, 
and Nonaka (2008) the success rate of firms hinges 
on how people act and behave in the work 
environment. In a similar fashion, the quality, 
efficiency, and effectiveness of maintenance work 
are exclusively depends on the technical prowess   of 
maintenance personnel performing the tasks 
(Badawy 1995, Pereira et al. 2018).  From the above 
discussion, the researcher proposed the following 
hypothesis: 
H2: There is positive relationship between human 
skills and production capacity 
Cost of Maintenance 
Maintenance of production plant is a requirement for 
the running of production and operations. Thus, in 
most manufacturing firms, setting aside a fund for 
maintenance is seen as an inevitable Al-Turki et al. 
(2014) to guarantee the optimum operating volume 
and performance of production plant and allow for 
consistent income generation. For that reason, 
maintenance expenditures are often labelled as fixed 
costs, devoid of scrutinizing their relation to the 
effects from operating activities (Stoy and Schalcher 
2007). According to De Marco, Ruffa, and Mangano 
(2010) the cost of maintaining production plant is far 
less than warehouse maintenance. It can be argued 
that overheads in building maintenance churns out 
quality products and customer service(De Marco and 
Mangano 2011, De Marco, Ruffa, and Mangano 
2010).  
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In practical sense, manufacturing firms have to 
cultivate maintenance culture to enhance their 
competitive advantage of the business as well as 
functional and economic value of asset. Production 
firms are becoming interested in examining the 
relationship between building maintenance costs and 
the results of operating activities and in upholding 
the responsibility that enhance maintenance 
management can perform in enhancing the firm‟s 
capability to compete in a demanding market (Stoy 
and Schalcher 2007). The researcher is of the view 
that high cost of maintenance which forms part of 
production cost will cause dissatisfaction among 
sachet water producers since that will translate to 
increase production cost. This will negatively affect 
production capacity. On the hand, low maintenance 
cost will positively affect production capacity. From 
above, the researcher proposes the following 
hypothesis 
H3: Maintenance cost directly associate with 
production capacity. 
Production Capacity 
Production capacity describes the quantity of 
products that can be produced by a manufacturing 
plant or enterprise at a particular period by 
employing the available resources. Capacity 
management touches every aspect of production 
operation (Dimitrakos and Kyriakidis 2008). 
Capacity reports the degree by which production 
plant can enhance the rate that the operation can 
convert input into outs (Bahria et al. 2018, Hajej, 
Rezg, and Gharbi 2018). Capacity entails the number 
of a product or service that can be produce within a 
given time period. Capacity reports the total units of 
goods and services a production plant can produce 
over a given time period, under normal working 
conditions, where no additional resources are 
deployed (Gary, Amos, and Tehseen 2018).  
Inconsistencies concerning the capacity of a 
company and the demands of its target audiences 
result in ineffectiveness, one or the other in 
underutilized resources or in displeased customers. 
This has the ability to cost the firm negatively in the 
area of sales, customer defection and above all loss 
of reputation. The capability of the operation to fine-
tune the important resources will reduce these 
inconsistencies (Parra et al. 2018). Some capacity 
variations can occur instantly, others may take some 
time to get underway. In the same way, capacity can 
be improved by utilizing a number of techniques, 
which involve regulating the resources and inputs 
into an organization such as:  Introducing new 
methodologies in the maintenance of production 
plant and materials, increasing the number of target 
audiences or improve the capacity of the production 
plant and extending the number of working hours 
(Parra et al. 2018). 
METHODOLOGY 
This study intends assessing maintenance behavior 
among sachet water (“pure water” as popularly 
known among Ghanaians) producers in Accra, the 
national capital town. The maintenance behavior of 
these sachet water producers has an effect on their 
entire business since the production of sachet water 
depends on the plant effectiveness and efficiency 
though they may exist other factors. The maintenance 
behavior put up by these companies has the ability of 
enhancing or deteriorating the effectiveness and 
efficiency of the production plants.  
The study adopted mixed method in collecting the 
maintenance behavior of the water producers and 
how these behaviors affect the production capacity of 
their businesses. The qualitative aspect looked at the 
sachet water producers‟ association level and Food 
and Drugs Authority in the Metropolis. Participants 
from these two bodies were purposively included in 
the study. The quantitative aspect considers the 
sachet water producing companies.  Questionnaires 
were design entailing the maintenance behavior and 
management and how these affect production 
capacity of these companies. 
Data Collection and Sample 
The sample units of the study are managers of sachet 
water producers, key employees (those working 
directly on production plants), sachet water 
producers executives and Food and Drugs authority. 
60 sachet water producing companies were simple 
randomly selected for the study. 120 individuals were 
finally included from the 60 water producing 
companies. The study also selected 6 respondents 
from both sachet water producers association 
executives and food and drugs authority. This 
brought the total number of sample size to 126 
respondents. Questionnaires were administered to 
these respondents and at the end, the researcher 
retrieved 120 questionnaires which were completed 
by the respondents representing 95.2 percent valid 
responses. 
Measures 
The study used a five Likert scale to measure the four 
constructs in relation to maintenance behavior and 
production capacity. The scale ranges from 
1“strongly disagree to 5 “strongly agree” for all the 
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constructs. Each construct is measured by a number 
of indicators. Table 1 below represent the various 
components (constructs) and how they are measured. 
Table 1: Constructs and their measures 
 
DATA ANALYSIS 
The study used structural equation model to assess 
the link between the independent constructs (attitudes 
towards maintenance, human skills and cost of 
maintenance) and the dependent construct 
(production capacity). The data was analyzed using 
AMOS 22.0 software package. In order to ascertain 
whether the various indicators are able to measure 
the constructs, the study through Amos 22.0 
conducted confirmatory factor analysis. The results 
showed that all the indicators loaded quite well above 
0.60 factor loadings. The Cronbach‟s alpha for the 
three independent constructs and the dependent 
variable ranges from 0.882 to 0.913, which are well 
above the 0.70 indicating a good internal reliability 
of the constructs indicators. The data achieved 
validity test as all the values of AVE exceeded the 
0.50 threshold as well as the model achieved all the 
fitness indices. Table 2 represents the reliability 
measures of the constructs. The analysis revealed that 
all the measurement models and constructs fit indices 
as well as a reasonable model fit for the structural 
model. The results indicated that the Incremental fit 
index, Parsimonious fit index and Absolute fit index 
fell within the acceptable ranges (RMSEA= 0.061, 
CFI = 0.96, GFI = 0.90) Table 3 represents these 
indices. The fitness of the indices gives an apparent 
conclusion that the data is a true measure of the 
model. 
 After the Confirmatory Factor Analysis has 
confirmed the adequacy of the measurement model, 
the structural model was used to test the 
hypothesized relationships of the study. Table 4 and 
figure 2 represent the Standardize Estimates and Path 
Analysis diagram respectively.  
 The study results shows that all the two hypotheses 
were accepted whilst hypothesis three was 
constrained. This is because their p-values were 
significant (less than 0.05). The study results 
therefore supported hypotheses H1 and H2. 
The path diagram in Figure 2 shows how the three 
independent variables (attitudes towards maintenance, 
human skills and cost of maintenance) regress on the 
dependent variable (production capacity). These two 
maintenance behavior significantly influence 
production capacity (ATM β= -0.540 and P-value = 
0.01, HumS β= 0.484 and P-value < 0.001 at two 
tail). The study showed that the GFI value was 0.92 
suggesting that the model fits the data acceptably in 
the population from the drawn sample. Corroborating 
evidence is provided by the RMSEA fit statistic – the 
obtained value of 0.048 which is below the 
desired .06 cutoff. Similarly, the Tucker Lewis Index 
(TLI) result of .95 shows satisfactory model fit. 
Table 2: Cronbach alpha 
Constructs/Variables Number of 
indicators 
 Cronbach 
alpha 
Attitude towards 
maintenance 
5 0.913 
Human skills 4 0.885 
Cost of maintenance 4 0.882 
Production capacity 3 0.894 
 
Table 3: Fitness indices 
Name of category Name of index 
Absolute fit RMSEA = 0.048 
 GFI = 0.90 
Incremental fit AGFI = 0.92 
 CFI = 0.96 
 TLI = 0.95 
 NFI = 0.92 
Parsimonious fit Chisq/df = 1.57 
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Table 4: Standardized Regression Weights 
   
Estimate  p-value  
CP <--- CosM .522 
  
Constrained 
 
 
CP <--- HumS .306                         
  
***
                                 
 
CP <--- ATM -.241           
  
0.010 
 
 
Note: *** = significant at 0.001 at two detail 
 
DISCUSSION AND IMPLICATION 
The study aimed at assessing the effect of critical 
maintenance factors on the production capacity of 
sachet water producers in Accra Metropolis. The 
study specifically examined maintenance behaviour 
of sachet water producers in relation to attitude 
towards maintenance, cost of maintenance and 
human skills and how these variables influence the 
production capacity of the companies. 
  The findings show that maintenance behaviour of 
sachet water producers influence production capacity 
of these companies.  From the study, it was revealed 
that human skills positively and significantly 
influence production capacity of the firms. The 
results indicated that a unit change in human skills 
will lead to 0.306 (30.6%) change in production 
capacity of the companies. This means that when 
sachet water producers invest in human resource it 
can influence their production capacities positively. 
The findings of the study support Erden, Von Krogh, 
and Nonaka (2008) that the success rate of firms 
hinges on how people act and behave in the work 
environment which has to do with quality human 
resource. The attitude of managers and CEOs of 
sachet water producing companies is very important 
when it comes to ensuring that the company progress 
competitively and to meet production requirement. A 
breakdown of any production machine has the 
tendency of affecting production capacity of the 
company hence managers should put up positive 
maintenance culture. This study sorted to find out 
how the attitude of managers and CEOs towards 
maintenance influences production capacity of sachet 
water producing companies. The empirical findings 
revealed that a unit change in attitude towards 
maintenance will result in -0.241 (-24.1%) change in 
production capacity. This study empirical evidence 
shows that attitude towards maintenance should be 
looked at seriously by management of producing 
water companies. Cost of maintenance was 
constrained during the analysis and therefore cannot 
be determined whether it was significant or not. 
This study findings will help management 
practitioners adopt positive maintenance culture and 
to help maximize production as well as meeting 
customers‟ demands. Managers of sachet water 
producers as well as manufacturing companies will 
be in a better position to come out with policies that 
enhance positive maintenance culture. The study 
findings are significant to academics. The study 
therefore recommends that managers of academic 
institutions include in their curriculum maintenance 
culture as well as practical aspects of maintenance 
culture among engineering and management students. 
This has the ability to affect their attitude towards 
maintenance when they become CEOs and mangers 
of companies in the future.  
LIMITATION AND FUTURE RESEARCH 
Firstly, the focus of the study on only maintenance 
behaviour and its effects on production capacity 
limited the findings of this study. A further research 
could examine factors affecting production capacity 
of sachet water producers. Another short coming of 
this study is that the researcher could not use actual 
figures/numbers to measure production capacity of 
these companies which could have provided more 
detailed assessment of production capacity than the 
Likert scale measure. A future research may obtain 
actual products turned out with efficient and effective 
production plants. 
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